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(54) DIGITAL FILTER BANK 
(57) Abstract: 

PURPOSE: To decrease the number of multipliers 
and to reduce the overall hardware quantity by 
adding a coefficient buffer of N stages to the 
input part of each multiplier and N pieces of 
delay circuits between taps and switching the 
coefficient buffers to be multiplied for each 
data input timing. 

CONSTITUTION: The coefficient buffers to be 
multiplied are switched for each signal input 
timing and applied to an adder of the next tap 
after the delay of N stages. Thus the 4 
cumulative addition is carried out successively 
through M taps, and N types of results of 
cumulative additions are outputted and in time 
division to the output of a digital filter 
bank. For instance, the 2-stage coefficient 
buffers 102, 103, 104 and 105 are added to the 
input part of each multiplier together with the 
delay circuits 110, 111. 113. 114, 116 and 117 

added between taps respectively. The coefficient buffers to be multiplied are 
switched for each data input timing. In such a constitution, a 2-stage/4-tap 
digital filter bank is obtained with use of only four multipliers. 
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Translation of Relied upon portions in Cited document 2 (Publication 2) 
(Japanese Patent Application Publication No.2-121513) 

P.2, right upper column, Iine6-p.3, right upper column, line 3 

Figi shows an arrangement of a two-staged four-tapped digital filter bank 
according to the first embodiment of the present invention, which can be used for a 
filter converting a real signal into a complex signal. In Figi, 102, 103, 104 and 105 are 
two-staged coefficient buffers; 106, 107 ,108 and 109 are multipliers ; no, in, 113, 114, 
116 and 117 ore delay circuits; 112, 115 and 118 are adders; 120 is a coefficient buffer 
control circuit alternating coefficient buffers A and B multiplied for each single 
input. 

Hereinafter, an operation of the embodiment will be described referring to 
Fig2, which shows a value for an input clock at each measurement point of(i) (2)- • • 
(7) of Figi. In particular, the measurement point (7) is an output. The input is 
assumed to be 121 ( X 0 , X„ X 2 , X 3 , ). At the first clock, the control circuit 120 selects 
the coefficient buffers on the A side, and each multiplier multiplies the 
corresponding coefficient values with X 0 , where at the measurement points (1) (3) (5) 
(7)t AjXoi AzXo AiX 0 , and AoX 0 are respectively provided as an output. Also at the 
measurement points (2) (4) (6), initial values of the last stage are respectively 
provided as an output. At the second clock, the coefficient buffers on the B side are 
selected, so that each multiplier multiplies the corresponding coefficient values with 
X„ in which at the measurement points (1) (3) (5) (7), B3X, B2X,, BiX„ and BoX, are 
respectively provided as an output. Also at the measurement points (2) (4) (6), A3X 0 , 
A2X 0 , and AiX a of the last stage are respectively provided as an output. At the third 
clock, the coefficient buffers on the A side are selected, so that each multiplier 
multiplies the corresponding coefficient values with X 2 , in which at the measurement 
point (1) A3X 2 is added, and at the measurement points (3) (5) (7) the value of the last 
stage is also added, so that A2X 2 +A3X 0 , AiX 2 +A2X 0 , and AoX 2 +AiX 0 are respectively 
provided as an output. Also at the measurement points (2) (4) (6), values B3X r ,B2X 1t 
and BiX, of the last stage are respectively provided as an output. At the fourth clock, 
the coefficient buffers on the B side are selected, and each multiplier multiplies the 
corresponding coefficient values with X 3 , in which at the measurement point (1) 83X3 
is added, and at the measurement points (3) (5) (7) the value of the last stage is also 
added, so that B2X 3 +B3X„ BiX 3 +B2X lt and BoX 3 +BiX, are respectively provided as an 
output. Also at the measurement points (2) (4) (6), values A3X 2 , A2X 2 +A3X 0 , 
AiX 2 +A2X a of the last stage are respectively provided as an output. Hereinafter, 
similarly the accumulated addition is performed for each input, so that the output of 
the seventh clock assumes AoX 6 +AiX 4 +A2X 2 +A3X 0 , the output of the eighth clock 
assumes BoX 7 +BiX 6 +B2X 3 +B3X„ the output of the ninth clock assumes 
AoX 3 +AiX 6 +A2X 2 +A3X 2 , and the output of the tenth clock assumes 
BoX 9 +BiX 7 +B2X 5 +B3X 3 . Thus, as to the outputs after the seventh clock, by the 
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odd-numbered clocks, data of input strings of even-ordered clocks, filtered with the 
coefficients on the A side are provided as an output, while by the odd-numbered 
clocks, data of the input strings of the odd-ordered clocks, filtered with the 
coefficients on the B side are provided as an output. 

Also, for realizing a complex-converting filter of real signals, assuming that 
the characteristic of the real signal processing filter be H(Z), this is expressed by the 
following equation: 

H(Z)=H 0 (r) + Z>H 0 (r) 

(H 0 (Z) is even-ordered coefficient; H 0 (F) is odd-ordered coefficient) 

For complex number processing, when H(Z) is shifted by -j on the frequency 

axis, 

H(-jz)=H 0 ((-}r)) + rH 0 ((-jr)) 

Where r=Z, 

^or-Hjr+H^r'-Hjr 3 * 

+jz , (H 0 or-H o 1 Z 1 +H a zZ I -HJZ 3 + ) 

is obtained. Therefore, for the application to the embodiment, if the even-ordered 
coefficient strings ofH(Z) are sign-converted one by one and set to the A side while 
similarly the odd-ordered coefficient strings are sign-converted one by one and set on 
the B side, this embodiment operate as a complex-converting filter for real signals. 

According to this embodiment as described above, by providing two-staged 
coefficient buffers at the input portion of the multiplier, and two delay circuits 
between the taps and switching of the coefficient buffers multiplied per each timing 
of the data input, a two-staged and four-tapped digital filter bank can be arranged 
only with four multipliers. 
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